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$X,$ $S$ , $X$ $\theta(|\theta|<\infty)$ , $\sigma^{2}(>0)$
$N(\theta, \sigma^{2})$ , $S^{2}/\sigma^{2}$ $n$ 2 $\chi_{n}^{2}$ .
, $\theta,$ $\sigma^{2}$ . $\Delta(>0)$ ,
$\ovalbox{\tt\small REJECT}$ : $|\theta|\geq\Delta \mathrm{v}\mathrm{s}$ . $H_{1}$ : $|\theta|<\Delta$
$\alpha(0<\alpha<1/2)$ . , bioequivalence
, (Brown, Hwang and Munk [1]).
, Schuirmann [4] $\emptyset\iota$ . ,
$\theta=\pm\Delta$ , $\sigma^{2}$
$R_{\pm}:=\sqrt{(X\mp\Delta)^{2}+S^{2}}$
. , . $\phi$ , $\phi$ ,
Neyman , ,
$E_{(\pm\Delta,\sigma^{2})}(\phi|R_{\pm})=\alpha$ (1.1)
1 . Brown et al. [1] , , (1.1)
,
$\alpha\geq\alpha_{*}:=\int_{0}^{\pi/4}(\sin\beta)^{n-1}/B(n/2,1/2)$
$\phi_{U}$ . Munk [2] , $n=1,$ $\alpha=1/3$
$\phi u$ $\phi_{M}$ , $\sigma^{2}$ $E_{0,\sigma^{2}}(\phi_{M})>E_{0,\sigma^{2}}(\phi_{U})$
. , $\phi_{U}$ UMP
. $\alpha<\alpha_{*}$ , Munk [3], Tsuda $[5, 6]$ Brown
et al. [1] , $\phi_{A}$ .
Tsuda [6] , $\emptyset u$ $\phi_{M}$
,
, $x,$ $x’,$ $s(|x|<|x’|, s>0)$ ,
$\phi_{A}(x’, s)=1$ $\phi_{A}(x, s)=1$ (1.2)
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. , Tsuda [6] (1.2) .
2
, x-s $\mathit{0}$ , $A:=(-\Delta, 0),$ $B:=(\Delta, 0)$ .
$C_{2}$ , $C:=(0, C_{2}),$ $D:=(D_{1}, D_{2}),$ $E:=$ ($0$ , E2), $F:=(F_{1}, F_{2})$
dist(A, $C$ ) $=\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(A, D)=\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(\mathrm{B}, E)$ , dist $(A, E)=\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(A, F)$
. , dist(P, $Q$ ) $P,$ $Q$ Euclid ( 1).
Brown et al. [1] , dist(O, $D$) $\geq 1$ [
$P_{-\Delta}\{\angle OAC<\eta<\angle OAD|R_{-}\}\geq P_{-\Delta}\{\angle OAE<\eta<\angle OAF|R_{-}\}$ (2.1)
1 . , $\eta:=\arctan(S/(X+\Delta))(\arctan(\infty):=$
$\pi/2)$ . Tsuda[6] $n,$ $\alpha$ $c(n, \alpha)$ $c(n, \alpha)<\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(O, D)<$
$\Delta$ (2.1) . [
.
2.1 $n=2$ dist(O, $D$ ) $<\Delta$ , , (2.1) .
$P_{-\Delta}\{\angle OAC<\eta<\angle OAD\}$ $=$ $\frac{\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(A,E)^{2}-\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(A,C)^{2}}{16\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(A,C)}$
$>$ $\frac{\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(A,E)^{2}-\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(A,C)^{2}}{16\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(A,E)}$
$=$ $P_{-\Delta}\{\angle OAE<\eta<\angle OAF\}$ .
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22 $n=4$ dist(O, $D$) $<\Delta$ , , (2.1) .
$r_{1}:=\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(A, C),$ $r_{2}:=\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(A, D)$








$h(r_{1})$ $=$ $\frac{-9}{16r_{1}}+\frac{r_{1}}{8}>0$ ,
$h’(r_{1})$ $=$ $\frac{3}{4}-\frac{9}{16r_{1}^{2}}>0$ ,
$h”(r_{1})$ $=$ $\frac{-3}{8r_{1}^{3}}+\frac{39}{32r_{1}}-\frac{3r_{1}}{32}>0$,
$h”’(r_{1})$ $=$ $- \frac{9}{16}+\frac{45}{32r_{1}^{2}}>0$ ,





. , (2.1) .
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23 $n=1$ $n=3$ , , dist(O, $D$) $<\Delta$ , , (2.1) .
$n=1,2,3,4$ ,
$P_{-\Delta}\{\angle OAF<\eta<\angle OAD\}/P_{-\Delta}\{\angle OAC<\eta<\angle OAE\}$
. , 2.1, 22 , (2.1) .
, x-s $A_{1},$ $A_{2}$
$A_{1}:=$ $\{(x, s)|x>0, (x-\Delta)\tan(\zeta)<s<(x+\Delta)\tan(\zeta)\}$ ,
$A_{2}:=$ $\{(x, s)|x>0, -(x+\Delta)\tan(\zeta)<s<(\Delta-x)\tan(\zeta)\}$
,
$P_{-\Delta}\{(X, S)\in A_{1}\}<P_{-\Delta}\{(X, S)\in A_{2}\}$
. , Tsuda [6] (1.2) .
[1] Brown, L. D., Hwang, J. T. and Munk, A. (1997). An unbiased test for the
bioequivalence problem. Ann. Statist., 25, 2345-2367.
[2] Munk, A. (1999). Anote on unbiased testing for the equivalence problem-
another christmas tree. Statist. Probab. Lett., 41, 401-406.
[3] Munk, A. (2000). An unbiased test for the average equivalence $\mathrm{p}\mathrm{r}\mathrm{o}\mathrm{b}\mathrm{l}\mathrm{e}\mathrm{m}-\mathrm{t}\mathrm{h}\mathrm{e}$
small sample case. J. Statist. Plann. Infer., 87, 69-86.
[4] Schuirmann, D. J. (1987). Acomparison of the two one-sided test procedure
and the power approach for assessing the equivalence of coverage bioavailabil-
$\mathrm{i}\mathrm{t}\mathrm{y}$. J. Pharmacokinetics and Biopharmaceutics 15, 657-680.
[5] Tsuda, Y. (1999). The approximation of an unbiased test with asmall level for
the bioequivalence problem. Commun. Statist.-Theory and Meth., 28, 1105-
1114.
[6] Tsuda, Y. (2000). On the bioequivalence problem and atesting hypothesis
problem for the bivariate normal distribution. J. Japan Statist. Soc., 30, 213-
236.
117
